Alcohol and Brain Damage: Cause or Association?
The hypothesis that prolonged alcohol use may produce adverse effects on brain tissue probably should come as no surprise to anyone, particularly to the observer of alcoholics, commonly seen in treatment. Horvath has pointed out that clinicians have known for centuries that alcoholics run a higher risk for a variety of brain pathologies,' and had further noted that Magnus Huss, in 1852, was able to refer to 56 monographs on the consequences of chronic inebriety published during the preceding 400 years.
This and other more recent reviews2-4 have contributed to what is now a "clinical wisdom" supportive of a relationship between chronic ethanol use, in the alcoholic, and the occurrence of associated brain pathologies. Yet consideration of a number of methodological issues would seem to indicate that further examination of the evidence that alcohol causes brain damage is warranted. This is especially true where one assumes a linear relationship between the quantity of ethanol consumed and some observable changes in the individual (e.g., scores on neuropsychological tests) and then applies this model to all alcohol consumers, including social drinkers. Nature has provided us with numerous instances where harm from ingestion of a given substance follows a nonlinear pattern. For example, one would expect no harm as a result of consuming the minimum daily vitamin requirement (MDR) (indeed, they are beneficial), yet quantities in substantial excess of the MDR can be harmful. This is not to imply that social drinking of ethanol is beneficial to the brain but rather to underscore the theoretical possibility that some level of consumption may not be harmful to the brain. Even beneficial effects of light-tomoderate social drinking are theoretically possible, although no one has as yet explored that. The now well documented relationship between light drinking and increases in high density lipoprotein (HDL), a protective factor in heart disease, illustrates this point.5
Based on results of neuropsychological investigations, there seems to be some validity to the hypothesis that there is a continuum of alcohol effects on the brain. To summarize: there are no clear deficits in light drinkers;6 rather mild deficits in heavy social drinkers reported by some7 have been only partially confirmed by others;8 moderate impairment in alcoholics depends, in part, on how long the alcoholic has been without alcohol;2 and severe impairment is found in alcoholic dementia and Wernicke-Korsakoff patients.9 Because relatively few studies are available concerning social drinkers, much more is presently known about the portion of the continuum from alcoholism to Korsakoff's Syndrome;9 therefore investigations of the effects of ethanol consumption on cognitive functioning in large samples of nonalcoholic drinkers, as reported by Parker and colleagues in this issue of the Journal,'0 are particularly welcome. Because much less is known about the lower end of the drinking continuum, however, it becomes apparent that setting a cutoff value for the point at which quantity of ingested alcohol becomes problematic is much more difficult at this time.
Related to the problem of setting the level of alcohol consumption that defines risk, is the choice of a cutoff value for defining impairment." Detection of alcohol-induced impairment is clearly affected by the cutoff values chosen to represent those individuals who are impaired and those who are not. Obviously, when the cutoff value is placed too low, and a large proportion of individuals fall within the "abnormal" range, the true prevalence of these disorders is overestimated and attempts to correlate particular conditions (e.g., number of years of heavy drinking) with the presence of functional impairment will be obscured. Difficulties also arise when the cutoff value is placed too high so that the true prevalence is underestimated, and the particular consequence of alcohol use (e.g., brain pathology) is missed altogether.
Use of cutoff scores for defining brain dysfunction has been the traditional way that clinical neuropsychologists have assessed persons suspected of having brain damage. This practice grew out of the pioneering efforts of Halstead and colleagues in the first neuropsychological laboratory for the study of brain-behavior relationships in humans at the University of Chicago in 1935.121n collaboration with a team of neurosurgeons, Halstead made the first efforts to correlate performance on a battery of tests with size and location of known brain lesions. Reitan extended this work,'3 establishing cutoff scores for the presence of brain damage (lesions, tumors, infarcts) so that the Halstead-Reitan battery became one of the most widely used neuropsychological test batteries used clinically in this country.
The use of the Halstead-Reitan battery and other neuropsychological tests (e.g., Shipley Institute of Living Scale) for research into the effects of alcohol use upon cognitive functioning has sometimes departed from the traditional use of these tests. Instead of screening individuals for whether they exceed a certain cutoff value for "brain damage" or impairment, the investigator obtains mean scores for the sample under study and relates these to a dependent variable, usually through multivariate techniques. Parker Still other factors are particularly relevant to the accurate assessment of alcoholic brain damage. These include past history of head trauma, medical problems resulting in high fevers, current health (e.g., liver disorders), and use of prescribed medications. While these factors may be particularly important to assess in alcoholic samples because of their higher morbidity, they may be of importance in the assessment of social drinkers as well.
Adequate detection of alcohol-related cerebral dysfunction is often difficult because of the presence of other psychiatric disorders that may affect the psychological and neuropsychological functioning of the individuals examined. It is well known that depressed individuals have a reduced ability to concentrate and short-term memory loss; occasionally they are incorrectly diagnosed as having organic brain syndrome. Because alcoholism and depression often appear to overlap in the psychiatric histories of the same individual, greater attention should be paid to the psychiatric history of the individual who is tested, through use of clinical interviews that describe the diagnostic criteria used both for exclusion and inclusion of subjects. This caution appears applicable to the studies of social drinkers as well as to studies of alcoholics. It may be that heavy social drinkers have life-styles similar to those of the alcoholic (e.g., greater risk-taking behaviors resulting in head trauma) but escape the diagnosis of alcoholism either because they are untreated or do not have overt family and job problems. The heavy social drinker may experience depressive episodes as a result of more or less continuous mild withdrawal from alcohol. Clinicians recognize that alcoholics undergoing detoxification have rather high scores on depression inventories, although the depression usually lifts after an adequate "drying out" period.
Another complication is the fact that alcoholics or heavy social drinkers may have problems with other drugs or may be relatively "light" drinkers because alcohol is not their drug of choice. In either case, neuropsychological deficits have been reported both in the polydrug abuser'9 and in heroin abusers screened for absence of alcohol and other drug abuse.1516 '20 Added to the variety of substances which individuals freely abuse, one must also consider that some persons are regularly exposed to substances in the workplace that may have neurological and behavioral consequences. Feldman and colleagues recently reviewed studies on the neuropsychological effects of industrial toxins, concluding that there are seven categories of neurobehavioral disturbance which have been identified in association with intoxicating levels of industrial substances.2' These include: memory; overall intelligence and problem solving; sustained attention; dexterity and hand-eye coordination; reaction time; psychomotor function; and tests of personality and mood. Whether these effects are transient or permanent awaits further study. However, the potential for interaction between alcohol consumption and exposure to industrial toxins is quite obvious for individuals working in high exposure areas or those exposed chronically.
Even if one assumes a linear model between alcohol consumption and effects on the brain, and is satisfied that the multitude of factors potentially affecting cognitive functioning have been controlled, additional problems arise in attempting to study nonalcoholic drinkers. Alcoholics in treatment can be studied in varying lengths of abstinence so that reversibility of some or all of the deficits observed can be determined. While it has been noted that considerable improvement takes place in the first three weeks of abstinence, some areas of functioning fail to improve for six months or longer. 22 Research into the cognitive effects of drinking in social drinkers does not have as fortuitous a situation. While it is possible to determine how recently the social drinker has been drinking, and to exclude those who may have been drinking in the last 24-48 hours, one cannot expect abstinence for three weeks or longer-a time span that may be necessary to observe reversibility in heavy social drinkers. Whether the cognitive changes reported for social drinkers are relatively permanent or reversible is, at present, anybody's guess.
In view of the considerations outlined, it seems unwarranted to endorse a public health policy that warns of the long-term dangers of social drinking upon cognitive functioning. No one would deny that there are clear dangers from "social drinking" as attested to by the number of fatal accidents committed by persons who were intoxicated although not necessarily alcoholic. However, without current data to establish the prevalence of cognitive deficits caused by alcohol, whether they are reversible, and whether they signify anything resembling impairment in functioning in the "real" world, it would appear premature to condemn "social" alcohol consumption.
SHIRLEY Y. HILL, PHD

